ABSTRACT
Introduction
Caries involving occlusal surfaces of molars comprises 52.7% to 66.3% of all carious lesions while occlusal surface of molars makes only 13% of total surfaces. [1] Molars may have more risk for caries due to the complex shape of their occlusal fissure morphology, which is considered an ideal site for the retention of bacteria and food remnants, and is inaccessible to mechanical cleaning/debridement. The occlusal fissure pattern has been classified based on fissure morphology: V, U, I (Y1), IK (Y2) and inverted Y types (Nagano, 1961) . [2] Early attempts to protect pits and fissures from caries attack by prophylactic odontotomy (Hyatt, 1921) and fissure eradication were tried, but with little success.
[3] Similar results were met with chemical agents like ammonical silver nitrate, [4] zinc chloride & potassium ferrocyanide. [5] Placement of pit and fissure sealants is considered an effective modality for prevention of caries onset on occlusal surfaces of posterior teeth. Cost-effectiveness and decreased caries risk up to nine times are some of the potential advantages of placing pit and fissure sealants, which justify their use in prevention against dental caries. [6] Resin based materials are the materials of choice today because of their high retention rates and superior wear resistance; however, these materials are clinically limited because of their inherent hydrophobic nature and inability to be used in moist environment. [7] In contrast, glass ionomer pit and fissure sealant has the advantage of very high fluoride release along with antibacterial property, free flowing consistency, and improved adherence to enamel. [8] [9] Penetration of the sealant into the complete depths of pits and fissures, its lateral wall adaptation and subsequent retention are the key factors in the longevity of these restorations. [10] Apart from the penetration depth of the sealant, extension of the sealant material over the enamel of cuspal inclines is another factor considered in successful bonding of the pit and fissure sealant to the tooth. [11] The penetration of sealant into pit and fissure depends on its geometric configuration, the presence of material deposits within it, the physical and chemical properties of the enamel, and good clinical technique.
Hence, the purpose of this study was to compare penetration ability and lateral wall adaptation of three commercially available pit and fissure sealants.
Materials and Method
The present in-vitro study was conducted on 45 extracted third molars, which had been extracted due to orthodontic or periodontal reasons. Third molars with macroscopic fractures, hypoplasia, restorations, attrition, or carious occlusal surface were excluded from the study. Forty-five third molars were divided into three groups of 15 each to study the fissure morphology and penetration ability of three commercially available sealants. The sealants studied in the present investiga- water until further use. The occlusal surface of the extracted teeth was cleaned with oil-free aqueous pumice slurry using a prophylactic nylon brush in a slow-speed, contra-angle handpiece. The pits and fissures were then rinsed with an air-water spray and air-dried. The teeth were mounted in clay so that the crown was exposed.
Sharp explorer was then run through the pits and fissures to remove any remaining debris/slurry followed by air-drying with a three-way syringe.
In Group I and II (Delton ® FS Sealant and Clinpro ™ Sealant), acid etching was done using 37% phosphoric acid gel (3M ™ Scotchbond ™ Universal
Etchant gel, Minnesota, USA) which was carefully applied to the occlusal surface covering all the pits and fissures for 60 seconds with a brush tipped applicator.
Then, thorough rinsing was done with air-water spray for 10 seconds to remove all etchant completely.
Air-drying was then done for 5 seconds with a three-way syringe and observed for the frosty appearance of the enamel. 
Results
Results of the study are summarized in Table 1 . U-type fissure pattern (N=30; 33.3%) was found to be more common followed by V-type and I-type (N=26; 28.9%) and least for IK-type (N=8; 8.9%). However, no statistical significant difference (p> .05) was found between the prevalence of four types of fissure patterns studied 
Discussion
In the present study, higher prevalence of U-type fissure pattern (33.3%) was observed followed by V-type (28.9%), I-type (28.9%) and least for IK-type (8.9%).
These findings also correlate with the studies conducted by Duangthip et al. [12] , Selectman et al. [13] , and
Marks et al. [14] Two large groups of materials were used in the present study for sealing pits and fissures: resin based can also influence the depth of penetration of the pit and fissure sealant. Moreover, it has been studied that the sealants containing fluoride tend to be thicker than those without fluoride [17] but it did not affect the result of our study as all the three sealants chosen were fluoride containing.
In addition, penetrability of a pit and fissure sealant varies depending on the occlusal fissure morphology (U, V, I, IK). In the present study, depth of penetration of the pit and fissure sealants was found to be significantly more in U-type fissure pattern (93.89%) followed by V-type (78.62%), IK-type (74.34%) and then in I-type (65.91%). The results of the present study correlated with the studies done by Gwinnett et al., [18] Powell et al. [19] , Symons et al. [11] , Durmusoglu et al. [20] , Petrovic et al. [21] , Selectman et al. [13] , Grewal N et al. [10] , and Zhao L et al. [22] The depth of penetration was greater in case of U-type and V-type fissure pattern as they are wide and shallow when compared to I-type and IK-type fissures.
The I-shaped fissure is quite constricted and may re- sures. [12, 24] No material is able to penetrate down to the bot- and fissures in order to prevent dental caries.
Conclusion
1. Four fissure patterns were studied (U, V, I, IK) and U-type fissure pattern (33.3%) was found to be more prevalent followed by V-type (28.9%) and I-type (28.9%) and least prevalent for IK-type (8.9%).
2. Penetrability of all the pit and fissure sealants studied was found to be significantly more in U-type fissure pattern (93.89%) followed by V-type (78.62%), IK-type (74.34%) and then in I-type (65.91%).
3. The depth of penetration of the GC Fuji VII Glass
Ionomer sealant (85.82%) was found to be superior 
